S2

Contents:
Materials and methods Tetrahydrofuran (THF) was dried over sodium/benzophenone ketyl and distilled prior to use.
Synthesis of monomers
n-BuLi (1.6 M in hexane) was obtained from Across Chemicals and used as received. Silica gel of 60-120, 100-200 mesh was used for column chromatography. All other reagents and solvents were obtained from commercial suppliers and used without further purification.
Proton nuclear magnetic resonance spectra were recorded using a Bruker NMR spectrometer with TMS as the internal standard as solutions in CDCl 3 . Optical studies of the polymer were carried out from the absorption spectra measured using a Perkin-Elmer Lambda 35
spectrophotometer. Electrochemical properties were determined from cyclic voltammograms recorded using a CH660D CH instrument. 0.1 M Electrochemical grade tetrabutylammonium hexafluorophosphate was used with acetonitrile as the electrolyte. The electrochemical cell comprised three electrodes: Ag/AgCl as the reference electrode, platinum wire as the counter electrode and a glassy carbon electrode as the working electrode. The molecular weight of the polymers were determined by gel permeation chromatography (GPC) using a Waters GPC instrument with polystyrene as the standard and HPLC grade THF as the eluent. Thermal property studies were carried out by thermogravimetric analysis using a TGA 2950 thermal analyzer (TA instruments-STA 409 PC). Photoluminescence was measured using a Hitachi, Model No. F7000. Atomic force microscopy (AFM) was used to measure the surface roughness and phase contrast imaging using a Bruker ICON Scan Analyst. The current density-voltage (J-V) spectra were measured using a Keithley 4200 parameter analyzer and employed light intensity of 100 mW/cm 2 using Oriel Sol3A Class AAA simulator (intensities were calibrated using a standard Si solar cell). External quantum efficiency (EQE) was performed using an Enlitech setup (model QE-R) calibrated for 1 sun using NREL certified Si detector. The device fabrication has been carried out using Jacomex glove box integrated with Angstrom Engineering thermal evaporator, solar simulator and EQE set up.
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Synthesis of monomers
In a similar manner as described in [1] , a mixture of o-phenylenediamine (2 g, 18.52 mmol) in 20 mL DCM and triethylamine (10.3 mL, 74.1 mol) were stirred at room temperature until total dissolution of the diamine was observed. Thionyl chloride (2.69 mL, 37.3 mol) was added slowly to the reaction mixture via a syringe at 0 °C, the mixture stirred for 30 min at the same temperature followed by reflux for 5 h. Afterwards, the reaction mixture was concentrated under reduced pressure and brought to pH 1 using conc.HCl. The organic layer was extracted with DCM and then dried over anhydrous Na 2 SO 4 . The solvent was evaporated using a rotary evaporator under reduced pressure and the residue further purified by column chromatography using hexane as the eluent. Yield 90%, mp 44 °C. were added slowly and stirring continued overnight at 70 °C. After cooling to rt and the mixture was poured into ice cold water. After filtration and recrystallization from ethanol, the desired product was obtained as a white solid with a yield of 45%. 3,6-Dibromo-4,5-difluorobenzene-1,2-diamine (7) 1,4-dibromo-2,3-difluoro-5,6-dinitrobenzene (6, 800 mg, 2.21 mmol), iron powder (1.78 g) and acetic acid (32 ml) were placed in a two-necked round-bottomed flask and stirred at 45 °C for 6 h under a nitrogen atmosphere. The reaction mixture was allowed to cool and poured in 5% NaOH solution and extracted with ethyl acetate. The organic phase was washed with sodium bicarbonate solution, followed by brine and water. After drying over anhydrous sodium sulfate the solvent was removed under vacuum using a rotary evaporator to yield a fine orange-yellow solid with a yield of 72%.
4,7-Dibromo-5,6-difuorobenzo[c][1,2,5]thiadiazole (8)
3,6-Dibromo-4,5-difluorobenzene-1,2-diamine (7, 737 mg, 2.441 mmol) was added to a solution of 15 mL of dichloromethane and triethylamine (1.36 mL, 9.76 mmol) and cooled down to ice cold condition. Thionyl chloride (0.36 mL) was added very slowly using dropping funnel, the temperature of the reaction mixture was brought up to rt and subsequently refluxed at 46 °C for 6 h. The mixture was cooled to rt and was added to ice cold water. The pH was brought to ~1 using HCl. The organic part was extracted with dichloromethane and the organic layer washed with water and dried over sodium sulfate. The solvent was removed under vacuum and the crude product purified by column chromatography to obtain compound 8 as fine white needles. Yield 88%. (10 equiv to the palladium catalyst used) was added. The mixture was stirred at room temperature for 1 h and reprecipitated in methanol. The obtained powder was purified by Soxhlet extraction with methanol followed by hexane and finally with chloroform. The polymer was recovered as powder by reprecipitating in methanol and drying under vacuum. 
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